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(54) Contactless card including an antenna switch 


(57) The invention concerns a portable object, such 
as a chipcard, capable of contactless communication 
with a reader located in the neighbourhood of said ob- 
ject, the object comprising an integrated circuit, an an- 
tenna (11) having first (11a) and second (1 1 b) pads, and 
an object body (10). The invention is characterised in 
that said object further comprises a switch (1 7) operable 
by an object holder and in that, in a switched-on position 


of the switch, the first and second pads (11 a, 11b) of the 
antenna are electrically connected and the contactless 
communication with the reader is enabled whereas, in 
a switched-off position of the switch, the first and second 
pads (11 a, 11b) of the antenna are electrically discon- 
nected and the contactless communication with said 
reader is disabled. The invention relates more particu- 
larly to contactless or dual-interface cards. 
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Description 

[0001 ] The invention relates to portable objects capa- 
ble of contactless communication with a reader located 
in their neighbourhood. More particularly, it relates to 
chip cards having contactless capabilities such as pure 
contacless and dual interface cards. 
[0002] Pure contactless and dual interface cards are 
widespread all around the world. Their communication 
range with the reader is comprised between a few mil- 
limetres to nearly one meter. Practically, the communi- 
cation with the reader may occur as soon as the card is 
placed in the reader neighborhood, even without any 
voluntary intention of the card holder. 
[0003] This is not acceptable when the communica- 
tion with the reader involves an electronic transaction, 
especially a bank transaction. In such cases, the card 
holder should be able to have full control on the execu- 
tion of said transaction. 

[0004] Accordingly, a need exists for a portable object 
having contacless capabilities and including means al- 
lowing control, by the card holder, of the contactless 
transactions that may occur during a wireless commu- 
nication with a reader. 

[0005] I n accordance with a one aspect, the invention 
concerns a portable object capable of contactless com- 
munication with a reader located in the neighbourhood 
of said object, the object comprising an integrated cir- 
cuit, an antenna having first and second pads, and an 
object body, characterised in that said object further 
comprises a switch operable by an object holder and in 
that, in a switched-on position of the switch, the first and 
second pads of the antenna are electrically connected 
and the contactless communication with the reader is 
enabled whereas, in a switched-off position of the 
switch, the first and second pads of the antenna are 
electrically disconnected and the contactless communi- 
cation with said reader is disabled. 
[0006] When the object is in the neighborhood of a 
reader, the contact pads of the antenna are normally not 
electrically connected so that the contactless communi- 
cation with the reader and, therefore, the transaction 
thatshould occur during said communication, is not pos- 
sible. The object holder has then full control on the ex- 
ecution of the transaction. If he decides to allow a con- 
tactless transaction to occur, he simply actuates the 
switch. 

[0007] Otherfeatures and aspects of the invention will 
be apparent from the following description and the ac- 
companying drawings, in which: 

Fig. 1 is a cross-sectional view of a switch of a con- 
tactless card according to a first embodiment of the 
invention; 

Fig. 2 is a cross-sectional view of a switch of a con- 
tactless card according to a second embodiment of 
the invention; 

Fig. 3 is a cross-sectional view of a switch of a con- 


tactless card according to a third embodiment of the 
invention; 

Fig. 4 is a cross-sectional view of a switch of a con- 
tactless card according to a fourth embodiment of 
5 the invention; 

Fig. 5 is a cross-sectional view of a switch of a con- 
tactless card according to a fifth embodiment of the 
invention; 

Fig. 6 is a cross-sectional view of a switch of a con- 
tactless card according to a sixth embodiment of the 
invention; 

Fig. 7 is a cross-sectional view of a switch of a con- 
tactless card according to a seventh embodiment 
of the invention; 

Fig. 8 is a cross-sectional view of a switch of a con- 
tactless card according to a eighth embodiment of 
the invention; 

Fig. 9A and Fig. 9B are, respectively, cross-section- 
al and plan views of a switch of a contactless card 
according to a ninth embodiment the invention; and 
Figs. 10A and 10B are sectional views of a switch 
according to a tenth embodiment of the invention. 

[0008] The present description refers specifically to 
contacless cards, which constitute standardized objects 
disclosed in the ISO standards and, more particularly, 
in the ISO 14443 standard. 

[0009] Such cards comprise a card body and include 
at least an integrated circuit and an antenna embedded 
in said card body. 

[0010] In most cases, the card body comprises a plu- 
rality of plastic sheets, or an inlet made of various plastic 
sheets, and two overlays. The dimensions of the card 
body are standardized. According to the ISO 14443 
standard, part 1 , which refers to the ISO 781 0 standard, 
they are of 85.6 mm length, 54 mm wide and 0.76 mm 
thickness. 

[0011] The integrated circuit may be incorporated 
within an electronic module, affixed to a leadframe layer 
of said module. It is bonded to conductors of the lead- 
frame and embedded into a protecting resin. 
[0012] The antenna may be made by serigraphy, by 
etching or simply be made of an antenna coil incorpo- 
rated into the inlet. The terminal ends of the antenna are 
electrically connected to the integrated circuit or, when 
said integrated circuit is incorporated within an electron- 
ic module, to leadframe conductors of said module. 
[0013] In accordance with the invention, the conta- 
cless card further comprises a switch operable by the 
card holder. In a switched-on position, first and second 
pads of the antenna are electrically connected so that 
the wireless communication of the card with a reader 
located in the neighborhood of said card is enabled. In 
a switched-off position, first and second pads of the an- 
tenna are electrically disconnected so that the wireless 
communication with such a reader is disabled. 
[0014] Figs. 1 , 2, 3, 4 and 5 illustrate cards embodi- 
ments wherein the switch comprises a module so that it 
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may be manufactured in a similar way as regular elec- 
tronic modules. As a result, the switches are advanta- 
geously embedded into a contactless card using classi- 
cal integrated circuit module embedding processes. 
Hence, the manufacture of the contactless cards ac- 
cording to these embodiments of the invention appears 
particularly easy and does not necessitate any signifi- 
cant changes in the card production lines. 
[0015] Referring first to Fig. 1 , the card comprises a 
card body 1 0 including a plurality of plastic sheets. The 
antenna 11 is embedded within said card body 10 and 
a cavity 12 is made on one side of it. The depth of this 
cavity 1 2 is approximately equal to half of the thickness 
of the card body 10. The antenna 11 includes two an- 
tenna pads 11a, 11b located at the bottom of the cavity 
12. A module 13 is incorporated in the cavity 12. Said 
module 13 comprises a leadframe layer 14 and a con- 
ductive layer 15. The leadframe layer 14 is laid on a 
shoulder 1 2a of the cavity 1 2 and closes said cavity 12. 
The conductive layer 15 is bonded to the leadframe 14, 
facing the bottom of the cavity 12. A resilient material 
1 6 having, for example, shape memory properties, pro- 
trudes the cavity bottom 12b, approximately centrally, in 
between the two antenna pads 11a, 11b. Then, in this 
embodiment, the switch 1 7 includes the module 13, the 
antenna pads 11a, 11b, the resilient material 16, all of 
these being incorporated in the cavity 12 of the card 
body 10. 

[001 6] When the card holder applies some local pres- 
sure to the switch 1 7, as indicated by the arrows on Fig. 
1 , the leadframe 1 3 and, to a minor extent, the card body 
part of the cavity bottom 12b deform locally, within the 
cavity 12. The resilient material 16 is compressed and 
the conductive layer 1 5 then contacts the antenna pads 
11a, 11b. If a reader is located in the vicinity of the card, 
a wireless communication may occur and an electronic 
transaction may execute. When the card holder loosens 
local pressure, the leadframe 14 recovers its initial po- 
sition with the help of the resilient material 1 6. Electrical 
contact in between the antenna pads 11a, 11b is cut. 
Contactless communication with the reader is disabled. 
Thus, the electrical connection occurs only if required 
by the card holder. 

[0017] As for the switch 17 of Fig. 1 , the switch 27 
illustrated in Fig. 2 includes a module 23, said module 
comprising a leadframe layer 24 and a conductive layer 
25, and further includes a resilient material 26 and two 
antenna pads 21a, 21b. However, in this embodiment, 
the resilient material 26 is made of an isotropic conduc- 
tive material layer integral with the conductive layer 25 
enabling an electrical conduction along the vertical axis 
Z when compressed. 

[001 8] When the card holder applies some local pres- 
sure to the switch 27, as indicated by the arrows, elec- 
trical contact between the antenna pads 21 a, 21 b is en- 
abled through the anisotropic conductive material 26 
(along the vertical axis) and the conductive layer 25 
(along the horizontal axis) and contacless transactions 


may occur. When the card holder loosens local pres- 
sure, the anisotropic conductive material 26 does not 
allow anymore electrical conduction along the Z-axis 
and contactless communication is disabled. 

5 [0019] As for the switches 17, 27 of Figs. 1 and 2, the 
switch 37 of Fig. 3 includes a module 33, two antenna 
pads 31a, 31b located at the bottom of a cavity 32, a 
resilient material 36 protruding in between said pads 
31 a, 31 b. However, in this embodiment, the conductive 

10 layer 35 is bonded onto a resin coating 38 possibly in- 
corporating an integrated circuit. If such an integrated 
circuit is incorporated, the module 33 is functional. 
[0020] When the card holder applies some local pres- 
sure to the switch 37, as indicated by the arrows, the 

15 leadframe layer 34 deforms within the cavity 32 and 
compresses the resilient material 36. The conductive 
layer 38 then contacts the antenna pads 31a, 31b and 
the contactless communication with the reader is ena- 
bled. When the card holder loosens local pressure, the 

20 switch 37 recovers its initial position with the help of the 
resilient material 36. 

[0021] In the embodiment of Fig. 4, the switch 47 com- 
prises a module 43, a resilient material 46 and two an- 
tenna pads 41a, 41b located at the bottom a cavity 42 

25 made in the card body 40. The module 43 includes a 
functional integrated circuit 48 or chip and a substrate 
layer 44. The integrated circuit 48 is glued on the sub- 
strate layer 44. It is relatively thick and is provided with 
bumps 45 that can be hard or flexible. The thickness of 

30 the integrated circuit depends on the position of the an- 
tenna inside the card, and on the thickness of the 
bumps. The substrate 44 is made of plastic and is flex- 
ible. A patch or an overlay 49 is advantageously bonded 
to the finished card in order to protect the switch 47. It 

35 may cover the local surface of the switch 47 or may cov- 
er the entire card surface. It may be personalized using, 
for example, laser technology. 

[0022] Also, to prevent corrosion of the antenna pads, 
some conductive varnish may be added. In addition, 
40 preventing the corrosion of the antenna pads may be 
done by embedding the integrated circuit within an inert 
atmosphere. 

[0023] If the intention of the card holder is not to pro- 
ceed with a transaction, he or she does not press locally 

45 on the switch 47. The bumps 45 of the integrated circuit 
48 are not electrically connected with the antenna pads 
41 a, 41 b. As a result, the wireless communication with 
a reader located in the vicinity of the card is disabled. 
When the card holder presses locally on the switch, the 

50 substrate 44 deforms, the resilient material 46 is com- 
pressed and the bumps 45 come into contact with the 
antenna pads 41a, 41b. Thus, the integrated circuit 48 
is electronically connected to the antenna pads 41 a, 41 b 
and contactless communication with the reader is ena- 

55 bled so that a contacless transaction may occur. When 
the card holder does not press the substrate any more, 
the substrate 44 becomes flat again, disconnecting the 
bumps 45 from the antenna pads 41 a, 41 b and the elec- 
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tronic connection is disabled. It is to be noted that this 
embodiment of the invention presents a perfect reliabil- 
ity, even after the switch is actuated thousands of times. 
[0024] The switch 57 according to the embodiment of 
the invention shown in Fig. 5 comprises a module 53 
having two functional parts: a switch part 53a and an 
integrated circuit part 53b. Each part is positioned in a 
cavity of the card body 50. Thus, there are two separate 
cavities, a first cavity 52a receiving the switch part 53a 
of the module 53 and a second cavity 52b receiving the 
integrated circuit part 53b of the module 53. The first 
cavity 52a is adjacent to the second cavity 52b. The 
module 53 comprises a unique leadframe layer 54 cov- 
ering both cavities 52a, 52b. A non-conductive resin lay- 
er 58 and a conductive layer 55 are integral with the low- 
er surface of the leadframe 54, in the first cavity 52a. A 
functional integrated circuit, embedded into resin 59, is 
integral with the lower surface of the leadframe 54, in 
the second cavity 52b. As for the embodiments of Fig. 
1 and 3, the two antenna pads 51a, 51b are located at 
the bottom of the first cavity 52a and a resilient material 
56 is protruding in between said pads. The integrated 
circuit is normally electrically connected to the lead- 
frame layer 54. Leadframe conducting lines may be con- 
nected to the conductive layer 55 of the first part 53a of 
the module 53 or not. 

[0025] When the card holder applies some local pres- 
sure to the switch 57, as indicated by the arrows, the 
leadframe layer 54 deforms within the first cavity and 
compresses the resilient material 56. The conductive 
layer 58 then contacts the antenna pads 51 a, 51 b. If the 
conductive layer 55 is electrically connected to the inte- 
grated circuit of the second part 53b of the module 53, 
the contactless communication with a reader located 
close by may be activated. If the conductive layer 58 is 
not electrically connected to the integrated circuit of the 
second part 53b of the module, the electrical connection 
of the antenna pads 51a, 51b through the conductive 
layer 55 activates the connection with a distant integrat- 
ed circuit of the card. As for the previous embodiment, 
if no more pressure is applied to the switch, then, the 
electrical contact in between the conductive layer 55 
and the antenna pads 51a, 51b is broken and contact- 
less communication with the reader is disabled. 
[0026] Figs. 6, 7, 8, 9 and 10 illustrate cards embod- 
iments wherein the switches may be incorporated into 
a finished card product. As a result, the switches and 
the cards may be manufactured by separate compa- 
nies. 

[0027] In Figs. 6 and 7, the switches, that are incor- 
porated into the cards, are complete functional switch- 
es. 

[0028] Referring first to Fig. 6, a complete switch 67 
is embedded in a finished card. The card body 60 com- 
prises an antenna 61 having two antenna pads 61 a, 61b 
and a cavity 62. Two vias 68a, 68b, filled with a conduct- 
ing resin, are interconnecting the bottom of the cavity 
62 to the antenna pads 61a, 61b. The switch 67 com- 


prises two contact terminals 69a, 69b protruding inside 
the top part of the via 68a, 68b. It comprises an internal 
mechanism which makes contact in between the con- 
tact terminals 69a, 69b, when a card user presses the 
5 upper part of the switch 67 and which does not when no 
pressure is applied. 

[0029] Thus, when a card holder applies some pres- 
sure to the switch 67, the connection in between the an- 
tenna pads 61a, 61b is achieved and wireless commu- 
10 nication is enabled. When no more pressure is applied, 
the internal mechanism disconnects the contact termi- 
nals 69a, 69b and the wireless communication is disa- 
bled. 

[0030] It is noted that the connection between the 
15 switch 67 and the antenna pads 61a, 61b requires the 
same manufacturing techniques as those involved in 
dual-interface cards, i.e. by filling via with a conductive 
material prior to embedding a modular element. As a 
result, the manufacturing process of the cards according 
20 to this embodiment does not necessitate any develop- 
ment and implementation of new processes. 
[0031] Referring now to Fig. 7, a complete miniature 
switch 77 is bonded onto contact terminals 78a, 78b of 
a conductive circuit 78 integral with a leadframe or plas- 
ms tic flexible layer 74 positioned at the top of a cavity 72 
of the card body 70. The miniature switch comprises an 
internal mechanism able to ensure electrical contact be- 
tween the conductive circuit terminals 78a, 78b when 
pressed. The whole element is embedded within a fin- 
30 ished card presenting connection vias 79 filled with a 
conductive material enabling the electrical connection 
with the antenna 71 . 

[0032] When the card holder wishes to allow a con- 
tactless transaction to occur, he or she presses the layer 

35 74 and the bottom of the cavity 72 as indicated by the 
arrows in Fig. 7. The miniature switch comes into con- 
tact with this cavity bottom, and electrical contact to the 
antenna through the vias 79 and the conductive circuit 
is achieved. Then, the contactless communication with 

40 a reader located close by the card is enabled. 

[0033] In Figs. 8, 9A and 9B, and 10A and 10B only 
a part of the switches is incorporated into the cards. As 
a result, only this particular part may be subcontracted. 
[0034] In Fig. 8, the switch includes a flexible mem- 

45 brane 84 coated with a layer 85 of conductive material. 
When the membrane 84 is vertically pressed the con- 
ductive material is in contact with antenna pads 81 a, 81 b 
of the antenna 81 located at the bottom of a cavity 82 of 
the card body 80. 

50 [0035] When the card holder wishes to activate con- 
tactless communication with a reader, he or she just 
presses the flexible membrane 84 as indicated by the 
arrow. Said membrane deforms within the cavity 82. 
When the layer 85 contacts the antenna pads 81 a, 81 b, 

55 the electrical connection is achieved and the contactless 
communication may occur. When the card holder does 
not press anymore the flexible membrane deforms back 
to its initial position and contactless communication is 
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disabled. 

[0036] In Figs. 9A and 9B, a flexible conductive hem- 
ispherical membrane 95, for example made of copper, 
is placed into a cavity 92 of the card body 90. The centre 
of this hemispherical membrane 95 is positioned nearby 
a thin plastic layer 94 closing the cavity 92 and above 
an antenna pad 91 a located centrally at the cavity bot- 
tom, whereas the distal extremities of the membrane 95 
are in contact with a circular antenna pad 91 b surround- 
ing the pad 91a. 

[0037] When the membrane 95 is vertically pressed 
by the card holder, it deforms so that the central point 
of the membrane 95 comes in contact with the antenna 
pad 91a. Then, the electrical connection between the 
antenna pads 91a, 91b is achieved and wireless com- 
munication with a reader may occur. When pressure is 
released, the membrane deforms back to its initial po- 
sition and there is electrical contact in between the an- 
tenna pads is disabled. 

[0038] In figs. 1 0A and 1 0B, the switch 107 comprises 
only two antenna pads 101a, 101b located at the bottom 
of an open cavity 1 02 of the card body 1 00. 
[0039] When the card holder applies one of his fingers 
1 08 at the bottom of the cavity 1 02 (Fig. 1 0B), he or she 
closes the electrical circuit in between the pads 101a, 
101b due to the natural human body conduction and 
contactless communication with a reader may occur. 
When the card holder removes his finger 108 from the 
bottom of the cavity 1 02 (Fig. 1 0A), the electrical circuit 
is open and contacless communication is disabled. 
[0040] It is to be noted that the previous embodiments 
of the invention are non limitative and that various mod- 
ifications and improvements may be made to these em- 
bodiments without departing from the scope of the 
present invention. 


Claims 

1 . A portable object capable of contactless communi- 
cation with a reader located in the neighbourhood 
of said object, the object comprising an integrated 
circuit, an antenna (11 , 21 , 31 , 41 , 51 , 61 , 71 , 81 , 
91,101) having first and second pads, and an object 
body (1 0, 20, 30, 40, 50, 60, 70, 80, 90, 1 00), char- 
acterised in that said object further comprises a 
switch operable by an object holder and in that, in 
a switched-on position of the switch, the first and 
second pads of the antenna are electrically con- 
nected and the contactless communication with the 
reader is enabled whereas, in a switched-off posi- 
tion of the switch, the first and second pads of the 
antenna are electrically disconnected and the con- 
tactless communication with said reader is disa- 
bled. 

2. The portable object of claim 1 , wherein the switch 
comprises a module (13, 23, 33, 43, 53) incorporat- 


ed in a cavity (12, 22, 32, 42, 52) of the object body. 

3. The portable object of claim 2, wherein the module 
comprises a substrate layer (1 4, 24, 34, 44, 54) be- 

5 ing able to deform elastically in the cavity. 

4. The portable object of claim 3, wherein the sub- 
strate layer is a lead frame. 

10 5. The portable object of one of claims 2 to 4, wherein 
the module comprises a conductive layer (15, 25, 
35). 

6. The portable object of one of claims 3 or 4 and claim 
15 5, wherein the conducting layer is bonded to the 

substrate layer. 

7. The portable object of one of claims 3 or 4 and claim 
5, wherein the conductive layer is bonded to an in- 

20 termediate layer, said intermediate layer being 
bonded to the substrate layer. 

8. The portable object of claim 7, wherein the interme- 
diate layer is made of resin. 

25 

9. The portable object of claim 8, wherein the resin in- 
corporates the integrated circuit. 

10. The portable object of one of the previous claims, 
30 wherein the switch further comprises a resilient ma- 
terial (16, 26, 36, 46, 56). 

1 1 . The portable object of claim 1 0, wherein the resilient 
material protrudes the cavity bottom. 

35 

12. The portable object of claim 1 0, wherein the resilient 
(26) material is made of an isotropic conductive ma- 
terial. 

40 13. The portable object of one of the previous claims, 
wherein the modules includes an integrated circuit 
provided with bumps (45) that comes into contact 
with the antenna pads (41a, 41b). 

45 14. The portable object of one of the previous claims, 
wherein the module comprises two functional parts, 
a switch part (53a) and an integrated part (53b) 
each part being positioned into a cavity (52a, 52b) 
of the card body (50). 

50 

15. The portable object of one of the previous claims, 
wherein two vias (68a, 68b) are interconnecting the 
bottom of the cavity (62) to contact terminals (69a, 
69b) of the switch (67). 

55 

16. Contactless or dual interface card according to one 
of the previous claims. 
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CHG DATE=20050628 STATUS=0>The invention concerns a portable object, such as a chipcard, 
capable of contactless communication with a reader located in the neighbourhood of said object, the 
object comprising an integrated circuit, an antenna (11) having first (11a) and second (1 lb) pads, and an 
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object body (10). The invention is characterised in that said object further comprises a switch (17) 
operable by an object holder and in that, in a switched-on position of the switch, the first and second 
pads (lla,l lb) of the antenna are electrically connected and the contactless communication with the 
reader is enabled whereas, in a switched-off position of the switch, the first and second pads (lla,llb) 
of the antenna are electrically disconnected and the contactless communication with said reader is 
disabled. The invention relates more particularly to contactless or dual-interface cards. 
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